A relativistically exact formulation is presented for multiple scattering of electromagnetic waves by arbitrary, uniformly moving objects. The formulation is based both on spectral representations which are easily transformed from one frame of reference into another and on a successive scattering scheme which iteratively satisfies the boundary conditions on the surface of the obstacles. Explicit expressions and computational results are given for scattering by two thin dielectric cylinders.
INTRODUCTION
Comprehensive reviews concerning multiple scattering by configurations of scatterers at rest are given by Twersky [1960] and Burke and Twersky [1964] . For configurations at rest, the two-dimensional case is discussed by Twersky [1962a] and Burke et al. [1965] . The three-dimensional scalar and vector problems are given by Twersky [1962b] and Twersky [1967] , respectively. Scattering of electromagnetic waves by objects moving in free space is discussed by Censor [1967 Censor [ , 1971 Censor [ , 1972 .
We consider the problem of multiple scattering by a configuration of arbitrary obstacles moving with respect to each other and with respect to the observer. The formulation is based on an iterative scheme of successive scattering. A certain wave, derived in the frame of reference of an object at rest, is recast in terms of a plane-wave integral. The relativistic transformation formulas are applied to the plane-wave integrand of this spectral representation, in order to express the result measured by the observer. Another transformation brings us into the frame of reference of a different obstacle, where the scattered wave is computed. The details of the scattering process are explained below. The resulting integrals are complicated, and a considerable amount of manipulation is necessary in order to derive explicit expressions, in terms of well-known special functions. The formulation is demonstrated in detail, and computational results are derived for the relatively simple case of velocity-dependent scattering involving two thin dielectric cylinders.
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GENERAL THEORY
The geometry of the problem is given in Figure 1 . In a surrounding medium of free space a system of s (s = 1, 2, ..-, i, ... , j, -.. , n) objects is given. Each object is specified by means of its surface and the boundary conditions on it, as seen in the proper frame of reference in which the object is at rest. The incident electromagnetic wave is specified in frame of reference P (x, y, z, t) in which the observer is situated. Object s = i, as observed from P, is moving with a constant velocity v•, i.e., the motion is uniform and purely translatory. In I' a frame of coordinates 
The object in r is therefore excited by a complex plane wave propagating in direction r, according to 
DISCUSSION OF RESULTS
In the velocity-independent case [Twersky, 1962c] the amplitude and phase of the total scattering amplitude shows resonance effects, as a function of the separation between the objects. This is due to the multiply scattered waves that interfere with the single-scattered waves, reinforcing or partly cancelling them. In the velocity-dependent case, at least for one of the modes, there is a significant Doppler shift in frequency and wavelength. Consequently, beats are produced, which is a new phenomenon typical of the apparent that the number of beats is larger when the objects converge (to. the left of kvt = 100) compared to the case in which they diverge (for kvt > 100). The reason is the following. When the objects diverge, the Doppler shift is (1 -•) / ( 1 + g), and when they converge the signs must be inverted, so that the shift is larger for the latter case; thus, which is a first-order effect in the velocity. Hence, when the shift is larger, the amplitude of the beats oscillates faster. The effects are more pronounced in Figure 4 , where /• -0.2. For higher velocities, e.g.,/• = 0.4 as in Figure 5 , the beat phenomenon is not apparent for the separations considered here.
